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San Diego Field Operational Test of

Smart Call Boxes
Institutional Issues

JAMES H. BANKS AND PATRICK A. POWELL

Important institutional lessons learned in the course of the San Diego ¢ Hazardous weather detection and reporting,
smart call box field operational test are presented. These lessons relate « Changeable message sign control, and
both to the conduct of the field test itself and to requirements for deploy-  « |osed-circuit television surveillance.

ment of intelligent transportation systems similar to smart call boxes.
The institutional issues were identified through review of project docu- . . . .
ments, interviews with participants, and the experience of the evaluator A M&jor goal of the FOT evaluation was to identify and analyze
as a participant in the project. Issues were analyzed by preparing suminstitutional issues that either affected the test itself or might affect
maries that included a description and discussion of each issue, an assesdeployment of smart call box systems. The purpose of this paper is
ment of its seriousness, identification of the organizational participantsto report on the major institutional lessons learned in the course of
who raised it, a discussion of ways to avoid or mitigate any problems the smart call box FOT and to discuss their implications for other
identified, and a list of actions to resolve the issue in the event of system o development projects. Further information about these institu-

deployment. Major institutional lessons include the potential impact of . i be found in th ) luati "
institutional arrangements on basic system concepts, the importance oflonal issues may be found in the project evaluation repby2s (

involving potential users in the definition of system concepts and detailed T€Chnical aspects of the FOT are covered in another paper in this
design specifications, the need for quantitative market research to estabRecord and the evaluation reports.

lish the potential profitability of intelligent transportation systems, the
need for an adequate institutional infrastructure for deployment, and the
importance of project organization schemes that minimize the number

and complexity of formal agreements among participants. PARTICIPANTS

_ o The smart call box FOT was funded by FHWA and the state of
The Intermodal Surface Transportation Efficiency Act (ISTEA) of california. It was carried out by a consortium (the FOT partners) of
1991 authorized the Secretary of Transportation to carry out operapijstrict 11 of the California Department of Transportation (Caltrans),
tional tests related to intelligent vehicle and highway systems. In the Border Division of the California Highway Patrol (CHP), and the
1992, FHWA responded by soliciting proposalls for a series of field 5an Diego Service Authority for Freeway Emergencies (SAFE).
operational tests (FOTS). These FOTs were intended to serve as gne san Diego SAFE is the local agency responsible for providing
transition between research and development activities and fuII-scaIeemergency call boxes in San Diego County.
c_Ieponment of Intelligent Transportation Systems (ITS). One of Fhe Day-to-day management of the FOT was provided by a project
first tests completed under the 1992 program was the San Diegqnanager. Initially, the project manager was the Titan Corporation:
smart call box FOT. . . however, in March 1994 Titan sold this portion of its business to
Smart call boxes are devices similar to those used as emergencis Traffic Systems, Inc., which acted thereafter as the project
roadside call boxes in California. The basic call box unit consists of manager under subcontract to Titan. On January 1, 1996, RMSL

a microprocessor, a cellular telephone transceiver, and a solar poweéhanged its name to TeleTran Tek Services (T-Cubed); in this paper

source. The smart call box system also includes field data collectioqhe roiect manager will be referred to as T-Cubed throuahout
devices such as traffic counters, weather sensors, or video compres- In%leé)endent eSaIuation of the FOT was provided by Sgan Diego

ion ices; call maintenan m rs; an m f : . 4 .
sio d_evnces,ca box maintena ceco puters; and so etyp_eo Olatgtate University (SDSU) under subcontract to the California Part-
handling system at a central location, such as a transportation man-

agement center (TMC). Figure 1 is a block diagram illustrating the ners f((j)r Ad\:atnce_c(ij Tranlet a:ndelgéW\ll_?ys (P'[A:‘g;) program, which
architecture of a generic smart call box. served as stalewide evaluator for f-afifornia S:

The purpose of the smart call box FOT was to determine whether T_echnical sgpervision of the FOT was the responsibility of a
smart call boxes are a feasible and cost-effective means of performreglonal coordination team (RCT) consisting of voting representa-
ives of the partners and nonvoting representatives of the project

ing specified data processing and transmission tasks. The FOT wall

divided into five subtests, each focusing on a particular task. Thesgh@nager and the evaluator. In addition, nonvoting representatives of
were as follows: FHWA, the Caltrans Office of New Technology and Research

(ONT), and PATH sometimes attended RCT meetings.
 Traffic census, Design and installation of test systems were carried out by two ven-
* Incident detection, dor teams under contract to the partners. One of these teams was led
by GTE Telecommunications Systems of Irvine, California, and the
J. H. Banks, Civil and Environmental Engineering Department, and P. A. other by U.S. Commlink of San Leandro, California. Input on the man-

Powell, Electrical and Computer Engineering Department, San Diego State@geément of the FOT by the vendor teams (and, in theory, by any other
University, San Diego, Calif. 92182. interested parties) was provided by means of a technical advisory
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Call Box Field Unit were conducted in person; those with out-of-town participants and
X I I .. . .
local participants with less involvement were conducted by tele-
= E:tﬁ'r',’;? phone. Typed summaries of interviews were prepared and mailed to
Collggi-on ggggl; the subjects, who were asked to review the summaries and verify their
Device(s) accuracy. In addition, some institutional issues were raised directly
Data l T Commands by the evgluat_or. o ) ) ) )
Analysis of institutional issues consisted of preparation of detailed
Micro- Storage Solar i i i iqnifi
CallBox | | ocecoor Battery [H Collector summaries for _ea_ch issue _that was conS|d_ered significant. These
Cabinet Card include a description and discussion of the issue, an assessment of
Datal ‘r Commands its seriousness, identification of the organizational participants who
Power Supply raised it, a discussion of ways to avoid or mitigate any problems
Tr;:nesltjellzi/rer identified, and, for issues reIa‘Fed to_system deployment, a list of
L. = actions required to resolve the issue in the event of deployment.
[ Data l T Commands Cellular System
Modem TMC or Other .
Data Collection Center Mgg::;lmgroe ISSUES
Computer . .
nagf?ﬂ?g ) ion Call Box The smart call box FOT was primarily a system development effort.
Software Maintenance Center That is, although the test systems were constructed using existing

components, these components had not previously been integrated
as a unit to perform the functions included in the test. Important
requirements for successful deployment of the end products of
development efforts of this type are the following:

committee (TAC). Figure 2 is a schematic diagram showing the
formal lines of authority and reporting among the participants.

FIGURE 1 Generic smart call box system architecture.

1. A product that meets users’ needs. This implies that the end
product is based on a valid system concept, meets the requirements
of potential users, and is ready for deployment.

2. Adequate incentives for producers. This implies that the
potential market for the end product must be large enough, potential
A major evaluation objective was to identify and analyze the institu- profit margins must be adequate, and there must be no major insti-
tional issues encountered. Goals of this portion of the evaluation weretutional barriers to marketing the product.
to determine the perceptions of participants regarding the institutional 3. Institutional infrastructure capable of deploying the product.
aspects of the FOT and to identify and analyze institutional issuesln the case of products that are intended primarily for use by public
likely to affect the deployment of smart call boxes. This analysis was agencies (such as smart call boxes), there must be a public-sector
based on information obtained from documentary sources, interviewsinstitutional system capable of organizing and financing procure-
with participants, and the experiences of the evaluator as a participantient, a private-sector industry capable of producing the product,
in the FOT. Documents reviewed included contracts and agreementsand a procurement process that links the two.
progress reports, project diaries, correspondence among participants,
notes of meetings of the RCT and the TAC, and the FOT evaluation Other institutional issues related primarily to the efficiency of the
documents, including the evaluation plan and individual test plans. development process itself. This will often have an indirect impact
Participants in the FOT were interviewed either in person or by tele-on the success of deployment, because an efficient development
phone to determine their opinions about institutional issues. Inter-process is more likely to lead to a finished product in a timely man-
views with local participants who were heavily involved in the FOT ner at a reasonable cost. To be efficient, the development process
must involve efficient administration, effective internal organization,
and appropriate incentives for participants.

EVALUATION METHODOLOGY

FIGURE 2 Formal lines of reporting for the smart call box FOT.

Statewide
FHWA/ g
[ — — — 7| Coordination Team |~ — — —
MITRE ~ — — | Caltrans HQ ONT ! . .
I San Diego Issues Related to Fulfillment of Potential User Needs
| Priority Corridor
. Team o o
PATH S;ﬂ;f_‘ R?a‘! B°>|< T Effect of Existing Institutional System
i cminzgmeam - on Selection of System Concepts
I — — — Coordinati P
| - ination The smart call box FOT was a product of the existing institutional
r— Project Manager system for providing voice call boxes in California. This system is
(Private Sector) . . . . .
[ locally controlled and highly privatized. It is based on special-
| purpose, county-level SAFEs. These are funded by a surcharge on
E— Technical Advisory vehicle registration fees that is imposed on a county-option basis.
(SDSU) Committee Vendors The SAFEs contract with a private consulting firm to manage the
(Private Sector)

system and with private-sector vendors to provide, install, and main-
tain call boxes. In most cases, SAFEs own the call boxes, although
some are provided under lease-purchase agreements with the
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vendors. In addition, Caltrans and CHP are involved in operation of transferable results. Needless to say, all these somewhat conflicting
the call box system. goals could not be met.

The FOT proposal was written by employees of T-Cubed (then Effective control of the FOT lay with the project manager and
Titan Corporation), the call box management consultant for all the the RCT. Local Caltrans operational personnel had input on the
California SAFEs and the eventual project manager. The projectFOT through participation in the TAC and through formal perfor-
initially was promoted by T-Cubed and the San Diego SAFE, mance standards, which were developed by the evaluator in con-
which solicited involvement by the local Caltrans district and the sultation with them and then adopted by the RCT. The performance
local CHP division. The FOT partners were thus the local version standards, however, were finalized late in the process of develop-
of the statewide partnership for providing call boxes, and the pro- ing vendor proposals and may have had little impact on them. The
posal represented primarily the thinking of the statewide call box vendors provided the detailed system designs under the oversight
consultant. of the project manager. The vendors also participated in negotia-

Largely as a result of this institutional background, the FOT tions with the RCT and the project manager that helped define the
always was defined as exploiting and extending the capabilities ofscope of the FOT and the underlying system concepts. The sponsor-
existing call box technology rather than seeking the best solutionsing agencies had little input into test system specifications. Also, there
for the data processing and transmission tasks involved. The test wasas no formal mechanism for incorporating input from operational
conceived as a comparison of smart call box systems with baselingpersonnel outside the San Diego area.
systems involving hardwire telephone communications rather than Test system specifications might have been improved by careful
a comparison of different ways of providing wireless data collection consideration of ways to solicit input at an early stage in the FOT.
systems. Ideally, a series of discussions involving all interested parties would

Other wireless system concepts were certainly possible. Theyhave been held before issuance of a request for participation (RFP)
would have involved somewhat different technical approaches but,to potential vendors. The goals of these discussions would have been
more important, would have implied a different set of participants. For to identify the scope of the test and to clarify issues related to the
instance, one competing system concept is to equip an existing traffideasibility of proposed system features and their compatibility with
counter or weather sensor with solar power and a cellular modem, andMC operations in a variety of geographical areas.
have it communicate directly with data collection software installed
at some central location such as a TMC. This patrticular configuration
does not employ a call box and logically would be developed by a Requirements for Further Development and Testing
traffic counter or weather sensor vendor rather than a call box vendor.

Hence, the range of system design concepts compared by the FOTo be available forimmediate deployment, test systems must be in a
was limited by the interests of the institutional system that proposedfinished state at the end of the development process. It had originally
it. This institutional factor had a profound influence on the techni- been intended that the FOT would not only demonstrate the func-
cal aspects of the FOT and will have a major impact on the viability tionality of the test systems but also evaluate their reliability and cost-
of the products developed through it. effectiveness. Because of schedule slippage, the incident detection

test systems were never developed to the point that they were func-

tional. Other test systems appear to have functioned correctly but
Compatibility of System Designs with Transportation could not be observed for adequate periods to establish their relia-
System Management Needs bility or to estimate their potential maintenance costs. Still others

functioned correctly, to established performance standards, but will
Successful system deployment depends not only on sound systemequire further development to be useful in a TMC setting. As a
concepts but also on detailed product designs that are well suited toesult, all the test systems involved in the smart call box FOT will
the needs of potential users. Consequently, it is important that potenneed further development and extensive testing before deployment.
tial users and other interested parties be involved in the development This lack of a finished product was in part due to deliberate deci-
of test system specifications. The systems developed by the smanions that limited the scope of the FOT. Early in the process of plan-
call box FOT were intended to be used by traffic planning, traffic ning the test, it was decided to focus on development and testing of
operations, and TMC personnel nationwide. field portions of the systems rather than on TMC data handling and

Four groups participated in the development of test system spec<display systems, even if these might be required to make the overall
ifications: @) local Caltrans operational personnel, who were poten- system useful. For the most part, however, test systems were left
tial system usersbj the project management team consisting of the unfinished because of unanticipated delays resulting from miscalcu-
RCT, the project manager, and the evaluat)rthle vendors; and lations of the technical difficulty of design tasks, the administrative
(d) the sponsoring agencies, such as FHWA and the Caltrans ONTinefficiency of the sponsoring agencies, and an awkward organiza-

Each of these groups had a somewhat different perspective. Localional structure. Details of these problems are discussed in the fol-
Caltrans operational personnel were concerned that test systemlbwing sections, along with other institutional factors affecting the
serve specific existing needs and tended to favor conservativeefficiency of the FOT.
designs that might not be geographically transferable. The project
management team was concerned with developing a wide range of
call-box-based technology but was still looking for systems that Issues Related to Producers’ Incentives
could be implemented locally. The vendors presumably were inter-
ested in developing systems that could be marketed on a nationwid®arket Size and Potential Profitability
basis but also were concerned with producing workable systems
within the time and resource constraints of the FOT. The sponsoringlf smart call boxes are to be deployed successfully, it must be possi-
agencies were interested in “interesting” technical applications andble to produce them profitably. The prospects for doing so depend



Banks and Powell

on the size of the potential market and the profit margin per unit. No
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attempt was made to estimate the total size of the market for smart P mtvicttod $1.00 License Fee Surcharge
call boxes as a part of the FOT. It appears, however, that the market (C"f"ﬁ%?gé\sg)em

for smart call boxes will be small compared with that for many other

types of electronic equipment. At present, the call box market is Funding

mature, with multiple vendors competing on cost, and profit margins

are modest. County SAFE | Possible

~ Smart call boxes would have to interface with a wide range of O aption |, une9 (ot et e,
intelligent data-collection devices with (perhaps) radically differ- . . Local Agencies, Etc.
ent interface requirements. Each new data-collection device is Funding l [ Funding

likely to require substantial nonrecurring engineering (NRE) costs, Advice

which will increase the cost of each unit. This will be a continuing [ Data| |Commands
problem, arising every time any component of the system is altered. Mﬁ:ﬂgggem Technical

The viability of the smart call box concept can be greatly enhanced | Consultant | Supervision Equipment

by development of standards for communications protocols for Maintenance
devices communicating with smart call boxes. Development of
such protocols and adherence to them by vendors of intelligent
data-collection devices are unlikely unless the market for smart call
boxes is adequate for vendors to recover their NRE costs.

The vendors that participated in the smart call box FOT have
expressed interest in pursuing further development of several
applications, but also have expressed reservations about some of
the test applications based on perception of the potential market

Call Box Vendor

Equipment
|nstallation/
Maintenance

size. Although further development of the smart call box concept | CHP Dispatch Motoring
is a matter for potential vendors to decide, quantitative estimates | ©eMer Public
of market potential are advisable before significant investment in Cals
additional development. Motorist
Motorist Assistance Assistance
Providers

Intellectual Property Rights (Tow Services, etc.)

One potential barrier to deployment of systems developed by public- FIGURE 3 Possible institutional arrangements for smart call

private partnerships is ownership of intellectual property. Since Poxes in California.

system development is partly funded by the public sector, public

agencies may gain rights to the resulting systems. This can inhibit fur-

ther development and marketing of the systems by the private sector, Outside California, it is most likely that state transportation
either because property rights are not defined clearly or becaus@epartments or local governments will own smart call box systems,
potential profits are diminished by the need to pay royalties. This whether they function as data-collection devices only or as com-
potential problem was recognized in the planning of the FOT, and, ashined voice and data transmission systems. Another possibility is for
aresult, the RCT deliberately avoided acquisition of intellectual prop- vendors to retain ownership and to lease smart call boxes to public
erty rights. This policy was intended to leave the vendors free toagencies. This arrangement is already used in California for some
develop their systems on a proprietary basis and to encourage vendok®ice call box systems.

to continue development and marketing after expiration of the FOT.  Successful deployment also depends on funding sources adequate
to cover life-cycle costs. In California, it may be possible to fund
smart call boxes locally, using funds administered by the SAFEs.
The viability of this method is not ensured, however, since it
depends on the willingness of the local SAFEs to provide funding
for system costs that are of benefit primarily to the users of the data.
Their willingness to do so is likely to depend on the extent to which
A prerequisite for successful deployment of smart call boxes is athere is adequate funding for voice call boxes and the other motorist
public institutional system capable of financing and procuring them. assistance services they administer. The adequacy of the current
In California, the most likely scenario for deployment is a minor funding source varies geographically because it depends on popu-
modification of the existing SAFE system for provision of voice call lation density. Reliance on local funding in California could lead to
boxes. In this scenario, both smart call boxes and regular call boxes situation in which deployment of smart call boxes may be based
would be owned by the SAFEs, although other agencies might con-more on the availability of funding than on cost-effectiveness. Out-
tribute to their financing. Figure 3 illustrates this institutional sys- side California and in areas in California for which SAFE funds are
tem. A possible exception exists where smart call boxes are used fonot available, other funding sources will be required.

data transmission only. In this case, there is no compelling reason for An additional issue related to ownership and financing of smart
smart call boxes and regular call boxes to be under the control of thecall boxes is ownership and distribution of the data they produce.
same agency, and the smart call boxes may be owned by Caltrans ¢totential users include state departments of transportation, local
by local agencies. agencies, metropolitan planning organizations, and private-sector

Issues Related to Institutional Systems for Deployment

Public-Sector Institutional Structures
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firms involved in advanced traveler information systems activities. The California procurement model requires minimal public
Even within state departments of transportation, smart call boxesstaffing and may result in expert and efficient management and
may be associated primarily with TMCs, but the data produced by maintenance. In addition it allows for more flexibility in funding
them are likely to be used by other units. Arrangements, both phys-arrangements and procurement policies and may provide a greater
ical and institutional, must be worked out for the distribution of data incentive to vendors to supply reliable equipment, since the vendors
and any corresponding payments to be made by data users. also maintain it. Direct public operation, on the other hand, provides
public agencies with greater control over system management and,
by avoiding outside contracts, reduces overhead costs and the delay,
Private-Sector Institutional Structure expense, and inconvenience involved in processing contracts.
Both procurement models may encounter system compatibility
Successful deployment of smart call boxes requires the existence oissues if there are several vendors. Current procurement policies
private-sector firms with the technical ability and the financial incen- commonly result in an exclusive relationship between a public
tive to provide them. The electronics industry involved in the provi- agency and a single vendor. Introduction of smart call boxes into an
sion of call boxes consists of several very small vendors engaged irexisting voice call box system may disrupt this relationship because
highly specialized lines of business. These vendors usually are subthe system owner may favor one vendor’s voice call box and another
sidiaries or divisions of large parent firms. Ownership of these small vendor’s smart call box.
units tends to change frequently; in addition, because they are small Careful planning may be required to avoid potential problems if
and specialized, they are heavily dependent on subcontracting tanore than one vendor is to be used in a given geographical area. If
obtain engineering services outside their own areas of expertise. maintenance is provided by the vendors, there may be problems with
The project manager, which had three corporate identities duringresponsiveness if the number of units provided by a vendor is too
the life of the project, was the most obvious example of the revolving- small to warrant a resident maintenance staff. If maintenance is pro-
parent-firm phenomenon in the FOT. In this case, the corporatevided in-house, it may become more complicated and expensive
identity changes had virtually no impact on the conduct of the test. because of the proliferation of devices to be maintained. Also, main-
In another case, however, a conflict between one of the primetenance computers are used to monitor call boxes and it may be nec-
vendors and a principal engineering subcontractor seriously affectedessary to provide separate monitoring systems, since monitoring
the vendor’s performance. This conflict eventually resulted in the software varies among vendors. Finally, if the products of more than
subcontractor’s acquiring the prime vendor’s call box business, one vendor are used for the same data-collection function, separate
although this did not take effect until after the end of active work on software packages and possibly separate computer systems will be
the FOT. In another case, one of the prime vendors had such sevenmequired for data collection at the TMC.
cash flow problems that work on the FOT was sometimes halted Another procurement issue is that of contracts with cellular car-
when payments were late; in part, this may have been a result ofiers. In California, existing contracts between SAFEs and cellular
inadequate support from the parent firm. Also, there was evidencecarriers provide for service at a major discount compared to that
of lack of communication within one of the vendor teams. In this offered to the general public, but may cover voice communications
case, some of the equipment suppliers reported that they werenly. Use of smart call boxes requires contracts covering data com-
informed of important test requirements at the last minute or that munications; this may require renegotiation of some existing con-
they were unaware of test results involving their products. tracts. The details of such contracts may have a significant effect on
In a deployment environment, these problems could have a serithe cost of providing smart call boxes.
ous impact. Those related to cash-flow problems are likely to be
worse in a normal government procurement environment than they
were in the FOT. Because procurement for the FOT was adminis-Issues Related to Efficiency of Development Process
tered by the San Diego SAFE, it was exempt from normal state pro-
curement regulations. It was the opinion of several of the participantsAdministration
that, as a result, the FOT was exceptionally prompt in paying the ven-
dors. In addition, the performance of deployed systems clearly couldEfficiency in the administration of a development process such as
be damaged by lack of communication between prime contractorsthe smart call box FOT involves timely decision making and prompt
and subcontractors or conflicts between vendors and subcontractorand accurate performance of administrative functions such as pro-
leading to loss of engineering support. cessing contracts and agreements, processing claims for payment,
and issuing payments to vendors and other participants.
The San Diego SAFE was chosen as financial agent for the FOT
Procurement Practices largely because it is exempt from normal state procurement regula-
tions. Where administrative functions were completely under the
Emergency call box systems in California are managed by a private-control of the San Diego SAFE, they proceeded with reasonable
sector consultant and installed and maintained by vendors. The mostpeed. On the other hand, there were major delays in negotiating and
likely model for procurement of smart call boxes in California is a processing the interagency agreements funding the FOT and its eval-
similar system, although others have been proposed and may be&ation. In this case, much of the delay was due to the extremely cum-
attempted. Outside California, procurement models may be quitebersome procurement procedures of the state of California and to the
different. For example, state transportation departments may manfact that Caltrans failed to process the separate FOT and evaluation
age smart call box systems directly and use their own employees t@ontracts simultaneously.
perform maintenance, possibly installation. Various combinations of ~ There were also delays in issuing vendor contracts that resulted
these two models also are possible. Institutional issues and problemfom extensive contract negotiations. One problem was that much
will vary depending on the model chosen. of the language in the original draft contracts was based on county
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of San Diego standard agreements. The vendors considered some dbnated services to the public partners for which it had the right to
this language inappropriate for an operational test. At the same timeexpect some return. Moreover, it had an overwhelming advantage in
there was the difficult problem of devising language that would ade- the competitive selection process because of its familiarity with the
quately protect both the vendors and the FOT partners. This issualetails of the project. Conversely, some members of the SAFE Board
will be discussed in more detail later. of Directors believed that it might constitute a conflict of interest to
award a project management contract to a firm that had proposed the
project in the first place. The entire episode created unnecessary
uncertainty and might have been avoided had the proposal included

. L . ) the project manager as a partner.
Major organizational features of the FOT included technical control Use of an independent evaluator was mandated by FHWA. The

by the RCT, use of the San Diego SAFE as the financial agent, Usg,ent of this requirement was to ensure the objectivity of the evalua-
of a hired consulting firm to provide day-to-day project manage- (jon At the same time, it had negative effects on the efficiency of the
ment, an arms-length contractual agreement with the vendors, andh oot and the effectiveness of the evaluation. Separation of the eval-
an independent evaluator. These features resulted in a fairly COMy ation contract from the FOT contract created a source of delay, since
plicated set of contractual relationships, as illustrated in Figure 4. -5 4305 did not process the evaluation contract until after the FOT
The use of the independent evaluator was requwed_ by’ the nat'_onatl;tgreement was finalized. Serious delay was averted only because the
FOT program, but the other key features of the project’s organiza- g\ a1 ator hegan work without a contract. More important, evaluation
tion were decided locally. Some of these were rather unusual. Folisq a5 \vere neglected in the early stages of project planning because
instance, this was the only FOT in California to be controlled locally o ayaluator was not involved in the development of the FOT pro-
|nst.ead of by the Caltrans ONT; also, the use of a prlvate-sectorposal_ Later, when it came time to produce the evaluation plan, it
project manager was gnusual. . sometimes was difficult to redirect the FOT so that it focused on
Many participants in the FOT considered local control and clearly defined issues that could be evaluated

involvement of a private-sector project manager to be organiza- g gecision to include vendors through arm’s-length contractual
tional strengths. These features were believed to have strengtheneg),nqements rather than as full partners also had a serious effect on
the organlzatl_on and direction of the project and to have led to itS the efficiency of the project. This led to a time-consuming vendor-
early completion. However, at least one representative of the ONTggjaction process, which included issuance of an RFP, preparation
believed that local control weakened the FOT's technical accom- proposals by the vendors, review of these proposals by the RCT
plishments. In addition, representatives of the sponsoring agen(:ie§1eg0ti‘,m(mS between the RCT and the vendors concerning techni-

stated that use of a private-sector project manager was expensive.q| issues and the scope of the test, and negotiations over contract
Some expressed concern that T-Cubed might have pursued its OWjh g jage. In all, these activities consumed more than a year, and

interests in the development of call box technology at the expens€qgited in predictable vendor selections. Moreover, the realism of
of options that would have been more beneficial to Caltrans. some of the items included in the FOT proposal was questionable,

A more important issue related to the role of the project manager, ¢ inclusion of the items may have been avoided by involving
arose because T-Cubed did not define its own role in the FOT pro-

. . prospective vendors from the beginning.
posal that it wrote on behalf of the public partners. Instead, the for-" 14 \endor selection process not only was time consuming but

mal selection of the project manager was by means of & competitive,|q may have had a negative effect on the vendors’ subsequent per-
process, which eventually resulted in the selection of T-Cubed. Thisformance. The RFP suggested that more than one vendor might be
created an awkward situation. T-Cubed clearly wrote the proposalggjected but did not clearly state that the RCT might elect to fund
with the hope of being named project manager, and in doing 0 hag,q, prospective vendors for all subtests. When this happened,
funding available to the vendors was reduced to approximately half
that requested, but the system engineering effort required was not
(BO%FPu‘:\Vé?ng) redt_Jced proporti_onat(_aly. As a result,_ insufficient resources were
available for engineering, which contributed to schedule slippage.

Project Organization

Caltrans NTR
(20% Funding)

1 . Risks and Incentives
e San Diego Product-development projects carried out by public-private part-
PATH s(ﬁiﬂ‘ca]' nerships require an equitable distribution of risks and incentives.
Supervision) Project agreements need to provide private-sector participants with
I | incentives to give their best efforts without holding them responsi-
""""“l’ TS y "‘l" ble for product failures that may be a legitimate outcome. In the case
SDSU Titan Corp. GTE U. S. Commlink of the smart call box FOT, this issue was repeatedly encountered in
- contract negotiations between the RCT and the vendors and in the
Evaluation subsequent enforcement of those contracts.
T-Cubed Subcontractors | | Subcontractors T_he most important iss_ue had to do with adhe_rence to schedules.
Project schedules were included by reference in vendor contracts
Project System Design and Installation and, initially, proposed contract language included a provision
Management for liquidated damages in the event deadlines were not met. This

provision was deleted after both vendors objected that the amount
FIGURE 4 Contracting structure for smart call box FOT. of system integration involved in the project created a level of
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uncertainty that was incompatible with it. This left the RCT in the cept, quantitative market research should be undertaken before sig-
position of relying on provisions providing for inspections to ensure nificant additional investment in smart call boxes.
the timeliness and quality of work. GTE also requested a number of 3. Successful deployment also requires an adequate institu-
changes in these provisions, including language to the effect thattional infrastructure for both production and use. In the case of
failure to complete any and all tasks, using best efforts, shouldsmart call boxes, a prototypical institutional system for deploy-
relieve the vendor from further financial responsibility. The RCT, ment exists in California, but not elsewhere in the United States.
on the project manager’s recommendation, insisted that “best effort” Even in California, it is not entirely clear how the system for pro-
be defined as completing the scope of work outlined in the contractviding emergency call boxes must be adjusted to accommodate
within the time allotted by the schedule. smart call boxes. Agencies considering deployment of smart call
Once contracts were in place, the vendors failed to adhere to thdoxes (or other ITS devices) must prepare careful deployment
contract schedules. From the point of view of the RCT and the proj- plans outlining financial arrangements, organizational responsi-
ect manager, it was unclear whether the delays were due to unexbilities, procurement processes, and integration of the resulting
pected technical difficulties or to inadequate effort. However, it was data into their operations.
clear that delays in installing field equipment were jeopardizing the 4. The efficiency of ITS product development projects depends
FOT evaluation by reducing the time available to collect data. This on administrative and organizational efficiency and equitable dis-
situation became so serious that at one point the RCT issued noticesibution of risks and incentives. Because public agency procure-
to cure default to both vendors. ment processes usually are cumbersome and time consuming, it is
The real problem with the schedules was not so much the contracprobably best in most cases to organize projects to minimize the
language, however, as the RCT’s reluctance to enforce it. Forneed for contracts among the participants. This usually will mean
instance, several of the firm deadlines established by the cure noticethat all significant participants should be included as partners in the
were violated without any real consequences. The RCT was tryinginitial proposal. The proper distribution of risks and incentives,
to maximize the FOT'’s contribution to the development of smart call especially where project coordination and scheduling are concerned,
box technology and was thus reluctant to cancel subtests as long ds apt to remain a difficult question regardless of organizational
there was hope that they would succeed, although this compromisedtructure.
the evaluation of system reliability.
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